ABSTRACT
INTRODUCTION
The experience of pregnancy and labour is a significant factor in the global development of both women and children. Recent research results affirm that the future health of an individual is influenced during the early prenatal period. Sources considering epigenetical mechanisms specifically refer to the preconceptional influence resulting from gene environment interactions (1, 2) .
Prenatally, a mother positively or negatively determines both the physical and mental health of her child through her decisions and behaviour, which in turn affect her general health conditions later in life. It was recently confirmed that an unfavourable prenatal environment could facilitate vulnerability to cardiovascular and metabolic diseases, which are presently at near epidemic levels among the general population (3, 4) .
When efficiently utilised, the health-care system can significantly eliminate risks for the mother and child and encourage practices that protect the woman's health and the child's capacity for development. In the Czech Republic, a long history of high levels of prenatal and neonatal care has resulted in low perinatal mortality and morbidity. On the other hand, the prevalence of low-birth-weight newborns has increased significantly from 5% to 8% (5) . The Czech system of preventive observations by obstetricians in physiological pregnancies uses the officially recommended and unified secondary prevention methods at one-month intervals: monitoring of anthropometric parameters, blood pressure and kidney functions and ultrasound examination. Care oriented towards primary prevention is neither adequate nor effective. Current prenatal care recommends extra examinations for women with physiological pregnancy, and it faces the risk of overmedicalisation. Prenatal care provided by a midwife is not covered by any health insurance in the Czech Republic.
Pregnant women can be exposed to many physical and psychological burdens as well as sources of stress, fear and anxiety. Too many women deal with this stress by smoking, consuming alcohol and eating inappropriate foods, which are recognised risk factors for worst-case pregnancy outcomes. Alcohol and smoking are considered to be preventable risk factors for human reproduction with no safe threshold, human neuro-teratogens (6, 7) . However, many prenatal care providers in the Czech Republic do not ask about this risk behaviour and some of them even tolerate it. Questions about nutrition, physical activity, stress and occupational hazard exposure are also not included into the routine treatment schedule of many prenatal care providers. They do not offer professional advice for promoting health changes either.
One recommended technique for decreasing the levels of prenatal anxiety and stress is aerobic exercise, which has a wide spectrum of additional benefits: better oxygenation both for mother and foetal tissues, improves mobility and better coordination as a suitable preparation for labour and birth and shortens active phase of labour. Physical activity enhances the capacity to deal with everyday issues related to stress and unexpected situations, and the risk of depression after delivery is lower (8) . Adequate activity has no negative impact on a newborn's weight. Women involved with special pregnancy exercise programs had significantly higher life wellbeing scores (9) .
According to the experiences reported in some other countries, a new approach to prenatal care is "Group care pregnancy", where an individual check-up is replaced by a longer group session. The basic prenatal examination is accompanied by education, sharing of personal experiences and discussions with a midwife. The Dutch model incorporates somatical and psycho-social needs, and support involves focused attention on a woman's individuality, and the level of responsibility for women's health is increased (10) . This model typifies a complex type of care that, when practiced, supports a healthy pregnancy process (11) . In the 1970s, a similar model was successfully implemented in daily practice in Sweden and resulted in positive lifestyle changes for women and an overall improvement of family well-being (12) . Attention is currently focused even on the preconceptional period, when the health problems of both potential parents should be identified and treated (13) .
This new point of view offers a new role for midwives: they can provide information to expectant parents about a healthy lifestyle and the detrimental factors that could negatively influence healthy foetal development and potential and try to help with changes. The midwives can also prepare the couple for labour, the postnatal period, breastfeeding and parenthood. This new trend includes focus on perinatal outcomes along with the woman's prenatal care and the psychosocial needs of women's and children's health not only during pregnancy but also after delivery and throughout their lifetimes as well (14, 15) . Evidence about increased smoking, alcohol consumption, malnutrition and hypoactivity, especially among young women, indicate that primary prevention should be a part of standard prenatal care (16) (17) (18) . Participation in primary prevention lessons is an opportunity for a woman to deal with the changes associated with her lifestyle and expectations regarding pregnancy, labour and motherhood; all of this can be a potential source of anxiety and stress. Educational intervention should include the documentation of positive experiences, the dissemination of pregnancyrelated information (including reproductive process physiology) and the strengthening of faith in individual abilities (19, 20) . In many countries, including the Czech Republic, there is an increasing interest in "schools for mothers". Unfortunately, the majority of such lessons are offered as an additional, self-paid service of standard secondary prevention, without officially unified and supervised content. This education is not available for lower-income women, who are usually undereducated and are more likely to have adopted an unhealthy lifestyle. Voluntary courses for pregnant women, managed by midwives, are oriented towards preparation for delivery, breastfeeding and newborn care, but they do not yet include lifestyle factors. The fact that pregnancy may be the new source of stress for some women, who therefore need special psychological support, is also ignored (21, 22) .
Our survey goals were to determine the current health literacy of pregnant women (i.e. their awareness of critical and protective procedures, the risk factors in their lifestyles and the changes they made during pregnancy) and to identify the main determining factors of health literacy (education, parity, place of residence and participation in prenatal courses).
METHODS AND SAMPLE
A retrospective anonymous questionnaire and a data analysis, collected from July to October 2012, were used. We created a random and proportional sample of women. The primary sample included the 108,000 single babies born in 2011 in Czech hospitals. The second basic sample included the approximately 25,000 single babies born during the quarter when our study was organised. According to these data, the number of participants for our study was established at 540 women (2% of the second basic sample). Five of a total of fourteen Czech districts were chosen by random selection and the particular maternity hospitals in each district were chosen in the same manner. To keep the proportionality of the sample, the number of participating women from each individual clinic was related to the annual/quarterly number of newborns. Women were contacted during the postpartum period. Of the 540 women contacted, a total 393 returned the completed questionnaire (response rate was 72.77%), of which 33 had to be excluded due to incomplete data. The final sample thus consisted of 360 women representing 1.41% of women who had given birth during the study period.
All of the women participating in the study signed an informed consent form and an agreement with the Ethics Committee of University Hospital, Faculty of Medicine, Masaryk University. Fully trained medical staff collected the data.
The main sample characteristics are shown in Table 1 . There was a nearly proportional rate of primiparous and multiparous women as well as those with university and high school education; one fifth had only a basic level of education. The level of education was the marker of socioeconomic status. The average age was 30.5 years (median = 31). In terms of parity and age (in comparison with statistical data for the Czech Republic), it is possible to consider the sample as representative. The majority (81%) gave birth vaginally; 19% had a Caesarean section. Twice as many participants lived in towns as in villages.
The structure of the questionnaire was based on the Health Promotion Model (23) and on certain items from the standardised questionnaire used in the ELSPAC (European Longitudinal Study of Pregnancy and Childhood) (24) .In addition to demographic data, particular blocks of questions were oriented towards factors important for a woman's health and the healthy development of the foetus during pregnancy. These blocks of questions covered both the woman's knowledge and her behaviour (dietary habits, time and type of active physical exercise, body weight and weight gain during pregnancy, smoking, alcohol consumption, illicit drug use and emotional challenges). A dietary habits index with 10 questions and 32 possible answers (questions focused on the frequency of intake of protective and risk foods) was created, and for each correct answer (according to the food pyramid), one point was counted. Index distribution values ranged from 0 (the worst habits) to 10 (the best habits), index distribution: median = 6. A risk factors awareness index was created with values ranging from 0 to 21, index distribution: median = 18. A Likert scale was used to evaluate the feeling of stress during pregnancy and the postpartum period. Self-reported data were not objectively confirmed, with the exception of BMI and weight gain. The questionnaire was completed with data from obstetrician's protocols and included weight and height before pregnancy, weight gain during pregnancy, the form of delivery and newborn status.
Pearson's χ2 (chi-square) test and the ANOVA variance analysis were used to evaluate differences between groups with (a) varied educational levels and (b) frequency of participation in prenatal lessons with midwives; the acceptable value for significance was p ≤ 0.05, sampling error 5.4%. 
RESULTS
The majority of participants had a revealing family health history. The most frequent disease was hypertension (in 51% of families), 40% had diabetes mellitus in the family, 30% of families had atopy and 60% reported a background of smokers within their family of origin. More than one half of participants (55%) reported positive unhealthy personal histories: allergies, asthma, recurrent urinary tract infections and anaemia were among the most frequent issues. Nearly two thirds (62%) reported gynaecological problems including repeated gynaecological inflammation, spontaneous abortion and menstrual cycle problems. The interruption of a previous pregnancy was reported by 12%. Nearly two thirds (64%) used hormonal contraception.
The body mass index (BMI) values of the surveyed women at the beginning of pregnancy reflected a Gaussian curve distribution. The average BMI was inversely related to the level of education and place of residence; see Table 2 . More participants with the lowest level of education were overweight or obese before pregnancy (BMI 25.0 and higher) compared to those with a university education (40% vs. 24% respectively, p < 0.001). Women living in villages had a BMI of 25.0 and higher more often than women living in towns (35% in villages vs. 24% in towns, p = 0.006). The average weight gain was 13.4 kg. The highest prevalence of low, optimal and high weight gain is presented in Table 3 . More women with the lowest education had higher (more than 15 kg) weight gain (36% vs. 23% women with university education, p = 0.005). A tendency towards higher weight gain was found among primiparous women (35% vs. 28% multiparous women) and among women living in villages (35% vs. 30% in towns).
BMI and pregnancy weight gain were influenced by dietary habits; better dietary habits (with higher index value) lowered the first-input BMI of women and their pregnancy weight gain to the recommended optimal range (p < 0.001; p = 0.021 respectively).
Half of the participants (50%) reported some preconceptional preparation; 25% six months or more. Preconceptional preparation was reported more often by primiparous and women with higher education than multiparous and women with lower education. A majority of them considered the omission of contraceptive pills to be a type of preparation for pregnancy.
Prenatal preparation lessons were attended by 39% of respondents; 17% attended only a one-time course (focused on information about the labour process and breastfeed- In most cases, lessons were led by midwives (96%) with a bachelor's education. In 4% of cases, the courses were led by a doula (an informed nonmedical person who accompanies and emotionally supports the pregnant woman but who must not interfere with the competencies of a midwife). Factors determining the participation in prenatal courses attendance were mainly contact with a midwife during previous pregnancy (p < 0.001), preconceptional preparation (p < 0.001), a higher level of education (p < 0.001) and primiparity (p <0.001). Place of residence was not a determining factor (p = 0.089). Determinants of prenatal course visitation are shown in Table 4 . According to the respondents' reports, the content of the courses was focused mostly on labour and pain management, breastfeeding information, the postpartum period and infant care. About two-thirds (67%) noted that the obtained information related to healthy lifestyle during pregnancy, and approximately half of them (57%) received information about risk factors affecting healthy foetal development. None of the respondents mentioned any intervention for changing risk factors in the lifestyle. Nevertheless, the majority were satisfied with the lessons.
According to self-reported data, the majority of respondents (85%) were informed about principal risk factors (Table 5 and 6). Their knowledge increased in proportion with educational level (Table 5) ; almost all differences in the frequency of correct answers between women with basic and university education were significant. Contact with a midwife during pregnancy (Table 6 ) seems to be very informative, but the imbalance in participation of women with different levels of education is an important confounding factor. The prevalence of those exposed to preventable risk factors was (inversely) associated with the level of education.
The most common source of information for 75% of respondents was the internet, 50% relied on their gynaecologist or special literature and 32% reported friends or mother as a source of information. A prenatal course provided information for 26% of the women. The lowest numbers of women listed school (6%) or doula (3%) as their information source. A majority of respondents (80%) believed that information obtained during prenatal check-ups was sufficient for a healthy pregnancy.
Nearly all participants had been informed about cardinal risk factors: drug abuse, smoking (both active and passive), stress, excessive physical load, alcohol in any amount, high levels of caffeine and malnutrition (Table 5 and 6). A majority (86%) of the respondents were aware of the positive impact of adequate physical activity during low risk pregnancy on both the mother's and infant's health. Unfortunately, 10% believed that physical activity has no impact and another 3% believed that physical activity positively influences only the mother's health while negatively affecting the infant's health; 1% was convinced that physical activity during pregnancy can have a negative impact on both mother and infant.
Regarding the questions about changes to a healthier lifestyle, more than half of the participants (56%) thought they improved their diet in terms of quality and diversity, with 2.5% following a special medical diet. A majority consumed milk products (and occasional junk food) daily (85%), favoured white meat (75%), wholegrain bakery products (73%) and vegetable oils (73%) and ate at least 3 portions of fresh fruit (55%) and fresh or steamed vegetables daily (58%). Nearly three quarters (73%) focused on healthy food shopping and prioritised better methods of cooking (boiling and stewing). Half (43%) consumed fish at least once a week, but 33% stated frequent consumption of smoked meat products. Nearly one third (30%) attained very good dietary habits (index: 8 to 10 points), and 6% of respondents fulfilled all the main dietary recommendations. Nevertheless, one quarter (25%) had an index value of 5 or less. About one third (31%) modified habits before they became pregnant, and another 50%made positive changes during pregnancy. Some women (24%) said that information received from a midwife was an impulse to improve their lifestyle.
A majority (83%) reported multivitamin supplement consumption during the whole pregnancy; 38% daily and 45% occasionally. Almost all of these women (75%) had consulted with a professional about the vitamin supplementation. Inadequate physical activity was a typical phenomenon for most participants; 29% engaged in regular recommended levels before pregnancy; 55% participated in occasional physical activity; and 16% admitted to "no physical activity". During pregnancy, 38% of the women reduced their physical activity; 17% of respondents stated no change and kept good physical habits; 37% had no or insufficient physical activity and 8% enhanced their exercise activities in comparison with the situation before pregnancy.
Patterns of smoking were significantly influenced by educational level: 64% never smoked, out of which 78% were university educated women and 22% had a lower level of education (p < 0.001), while 6% kept smoking even during pregnancy (no university educated women continued to smoke); 4% of the non-smokers were exposed to passive smoking (Table 7 ). In the whole sample, 24% of foetuses were exposed to cigarette smoke for various lengths of time. These relationships were highly significant (p < 0.001), especially with long term lessons involving skill practice (Table 8) . In this survey sample, no relationship was seen between smoking and medical problems during pregnancy and labour. Nearly 10% of respondents had abstained from alcohol throughout their lifetimes; the number of abstained has increased during pregnancy. Nearly1% drank alcoholic beverages every day. The frequency of alcohol drinkers was significantly higher among university educated women. Neither prenatal lessons attendance nor parity influenced alcohol consumption. A majority (90%) stated they had never tried any illegal drugs; 10% reported elimination of this habit before or during pregnancy (Table 7); and 2.5% of women declined to answer questions regarding drug consumption.
Some stress was very often experienced by 41% of women at the beginning of pregnancy, by 19% during the whole pregnancy and by nearly one half (44%) before labour. Medium and very high levels of stress were experienced by To cope with stress, one third of women used daily relaxation techniques including psychohygienic prevention and stress management, and another 50% used these methods occasionally. Participation in prenatal courses had a statistically insignificant effect on stress before labour (Table 8) . 
DISCUSSION
Pregnancy is a very important time for both the mother and the child. A well-planned pregnancy should consider optimal timing according to parental age, health condition, mental maturity, supporting social environment and acceptance of recommendations for healthy lifestyle with necessary supplementation (25) . Many contemporary women feel that physical observations by an obstetrician alone are insufficient care and some of them ask for prenatal education that will help them to be prepared for labour and parenthood (26, 27) . The best course curriculum should also involve educational lessons, effective interventions for lifestyle change, training methods for coping with stress and anxiety and useful skills during delivery and postnatal care of newborns and infants. Such complex subjects should be prepared by professionals, comprehensively unified and presented by midwives upon completion of their certification. The content of prenatal courses is not yet unified in the Czech Republic and in many other countries.
Our study indicates that the largest amount of available information and skills were related to labour. Since women must pay for course participation, opportunities for this specialised education may be limited or inaccessible for the unemployed or economically-challenged. In our study, determining factors for prenatal course participation were primiparity, previous contact with a midwife and holding a university degree. These conditions result in health education and prenatal behaviour. Women with lower education had poorer health literacy (knowledge and habits) and participated in prenatal courses less often. The most frequent sources of information are mass media and the internet. This should be a signal for health educators to monitor the accuracy of the information available on the internet and to motivate less educated women to attend prenatal courses.
In our entire sample, nearly all of the participants were well informed about critical health risk factors for mother and child: smoking, alcohol, drugs and stress. The knowledge index value increased with higher education and long-term midwife contact in a course, but not with prenatal obstetrician visits. Despite this knowledge, one quarter of the respondents were exposed actively or passively to cigarette smoke during pregnancy. Those women were more frequently less educated and involved with a smoking family. As such exposure represents important risks for pregnancy and the foetus, comprehensive anti-smoking education and intervention must be focused on this vulnerable group of women: younger, less educated with lower social status and low social support, without a partner or with a smoking partner, with many children, living with stress, experiencing life trauma and lacking love in their lives (28) . These conditions restrict access to socially acceptable dopamine resources, minimising participation in pleasant daily events, and these women tend, therefore, to smoke significantly more often during pregnancy (29) . Intervention should be oriented towards fathers as well, since their smoking is a source of environmental toxins and can initiate hereditary malformations and reproduction malfunctions (30) .
In contrast to pregnant smokers, women consuming alcohol during pregnancy are more often older (>35 years), multiparas and with higher educational levels and socio-economic status (31) . Our study confirmed these data. Neither visiting prenatal courses nor parity were significant determinants for alcohol consumption during pregnancy. The most significant determinant was the level of education.
In our sample, knowledge about dietary recommendations and nutritional habits were not optimal. Concordant with foreign studies (32), the obese respondents were usually less educated and smoked. The majority obtained no individual recommendation during early pregnancy for optimal weight gain, although high entry BMI value negatively influences the woman's health and the pregnancy with a higher risk of hypertension, gestational diabetes, preeclampsia, prolonged pregnancy, macrosomia and late foetal death, Caesarean delivery, infectious complications in the postnatal period and obesity and diabetes for both mother and child. It is important to note that imperfect maternal nutrition can be a risk factor even during preimplantation and placental development (33, 34) .
We found that age, parity and experience from a previous pregnancy are significant predictors of prenatal stress and anxiety, so very young and less educated primiparas and multiparas with traumatic experiences are at a higher risk of stress, even when their actual pregnancy is physiological. Although the current health care model is not sufficiently developed to identify these at-risk women (35) , participation in prenatal lectures during our study reduced the number of anxious mothers before labour. A lower incidence of stress was identified in the group of higher-educated women.
The results of a US study showed that many family doctors and obstetricians are not familiar with the latest recommendations for physical activity during pregnancy. Many women reduce their physical activity during pregnancy, especially in the third trimester when they consider passive relaxation and rest to be more important (36, 37) . In our study, the quality of physical activity was higher within the group of highly educated women, findings similar to those of a Swiss survey (38) , but in general, exercise during pregnancy did not correspond with the current recommendations for optimal levels.
Special education and training for midwives in consulting, intervention methods and skill training is essential, as it can be the best way for them to become valuable sources of information, motivation and support (39) . In the Czech Republic, most prenatal courses are provided by midwives (with certification from the regular educational state system), but they can be provided by almost anybody who arranges a business certificate for educational activities, which can be obtained without any proof of professional qualifications at the Trade Office. In our sample, only one third (32%) were in long-term contact with a midwife in prenatal courses. These participants reported that they were better prepared overall for labour and birth and felt less stressed at the end of pregnancy; more of them opted for breastfeeding. The feeling of readiness for labour and birth proportionally increased with the length of contact with a midwife, initiated through the women's higher knowledge index value and higher degree of education. These enlightened and well-educated women clearly stated that the information provided to them by midwives helped them to manage the postnatal period, and that they plan to be in contact with midwives during future pregnancies.
A serious limitation of our study is the selection of the subgroup of pregnant women who decided to participate in prenatal courses: the majority of them were university educated and thus of higher social strata. Due to this selection, we were able to describe determinants of their knowledge, behaviour and attendance but not to clearly assess the influence of prenatal courses on pregnancy, labour and early maternal care for newborns. We think it possible that economic barriers are the main reason for this selection, as lectures are offered as paid services, above standard secondary prevention.
CONCLUSION
Our results from the sample of pregnant women in the Czech Republic confirmed previously published data noting that health literacy and healthier lifestyle of pregnant women are associated with a higher level of education and long-term contact with a midwife in prenatal courses. Professional intervention and advice on primary prevention topics are necessary in order to achieve the goals of decreasing smoking, alcohol consumption and bad nutritional habits and improving support and skills for coping with stress. Therefore, we recommend improving and unifying the content of prenatal lessons, reviewing lecturers' qualifications and establishing economic conditions that permit all women to participate in prenatal educational programs free of charge with the support of public health insurance companies.
